In online instruction there is a physical and temporal distance between students and instructors that is not present in face-to-face instruction; this has implications for developing online curricula. This paper examines information literacy components of Introduction to Systematic Reviews, an online graduate-level course offered at the University of Saskatchewan. Course evaluation suggested that, although the screencast tutorials were well accepted by the students as a method of learning, there was a need to enhance their content. Through grading of assignments, consultations with students, and evaluation of the final search strategies, the authors identified common aspects of search strategy development with which the students struggled throughout the course. There was a need to unpack the curriculum to more clearly identify specific areas that needed to be expanded or improved. Bloom's Revised Taxonomy was utilized as the construct to identify information literacy learning objectives at a relatively granular level. Comparison of learning objectives and the content of the screencast tutorials revealed disparities between desired outcomes and the curriculum (particularly for high-level thinking) -the latent curriculum. Analyzing curricula using a tool such as Bloom's Revised Taxonomy will help information literacy librarians recognize hidden or latent learning objectives.
learning model. The information literacy content was broken down into logical units and inserted into the course modules at the points where students would need the information to proceed with a particular stage of the systematic review. The students enrolled in the course included graduate students, faculty and clinicians from a variety of health sciences backgrounds.
Literature shows that computer-assisted instruction (CAI) can be as effective as inperson instruction (Zhang, . CAI can vary from short screencasts, which simply supplement in-person instruction, to interactive on-line courses. Studies have examined different facets of instructional effectiveness ranging from cognitive (e.g., retention of definitions) to emotional outcomes (e.g., student satisfaction) (Brettle 18-37). Students prefer interactive tutorials , and with specific regard to screencast tutorials, students want to be given information and then have an opportunity to try it out . Best practices for creating effective screencast tutorials recommend including clear and flexible navigation, relating material to real world problems, using active learning strategies, accommodating different learning styles, allowing student control of content and pace, providing feedback, and enabling access to a librarian ).
In the course on which this paper is based, screen-capture video recordings were created with Camtasia Studio 6 software (Techsmith) for all information literacy instruction, with the exception of the bibliographic management content (i.e., RefWorks). The screencast tutorials specifically focused on the core search strategy in abstracting and indexing databases, e.g., Medline. Other aspects of the literature search, such as author searches, citation tracking, examining core journals, etc. were addressed in other areas of the course. The screencast tutorial topics are listed in Table 1 . Two kinds of screencast tutorials were developed: theory and practical demonstrations. The theoretical components explained those aspects of the underlying architecture of databases needed to formulate a sound research question and to search effectively (e.g., what is a controlled vocabulary?). These screencasts were essentially mini-lectures of 15 minutes or less created using the Camtasia addin for PowerPoint. The practical tutorials consisted of screen-captures demonstrating basic to advanced search techniques in core databases (Medline, Embase, CINAHL) . Both theoretical and practical screencasts were embedded into the Blackboard course platform at appropriate points in the curriculum.
Screencast tutorials were only one component of the instructional package forming the information literacy content. Open-mic sessions, group consultations and assignments were designed to complement the tutorials. During consultations about students' preliminary searches however, it became apparent that they were experiencing some common difficulties that could have been addressed earlier by tutorials. The screencast tutorial curriculum was examined using the revised version of Bloom's Taxonomy. There is extensive literature linking Bloom's and information literacy Cullen, Spring) . Many of these articles analyze the broad topic of information literacy. In contrast, the objective of this paper is to unpack ideal learning objectives at a very granular level, i.e., at the level of the search strategy itself, and then compare these learning objectives to the actual learning objects in the tutorials to identify suspected gaps in the curriculum.
Analysis
Bloom's (1956) Taxonomy of Educational Objectives was developed as "a framework for classifying statements of what we expect or intend students to learn as a result of instruction" . The original taxonomy consisted of a six-category hierarchy (Remember, Understand, Apply, Analyze, Evaluate, Create) ordered from simple (Remember) to complex (Create). Each level of the hierarchy was a prerequisite to mastery of the next. The taxonomy has been used by educators in a variety of contexts to improve curriculum design and assessment . The taxonomy was revised by Anderson et al. (Anderson, Krathwohl and Bloom) to better reflect current knowledge of cognitive psychology and to address concerns with the original taxonomy. In the revised taxonomy there is a four-category Knowledge Dimension, which has been added to the Cognitive Process Dimension, yielding a two-dimensional taxonomy . The four categories of the Knowledge Dimension are Factual knowledge, Conceptual knowledge, Procedural knowledge and Metacognitive knowledge. The Cognitive Process Dimension retains the six-category hierarchy of the original taxonomy with some revision to the labelling and ordering of the categories.
The analysis focused on teaching the components of a comprehensive search strategy as required by a systematic review in an online environment. Evidence from Haynes and his colleagues (Haynes et al. 1179; Haynes et al. 447; Wilczynski and Haynes 23) indicates that a single comprehensive search strategy may not always be the most effective. The nature of the search strategy can vary depending upon the balance between specificity and breadth that the searcher wishes to achieve. This paper focuses on a course teaching students to do Cochrane style systematic reviews in which a comprehensive search strategy is required for each database searched. In the first stage of this analysis, the revised version of Bloom's Taxonomy was used as a tool to clarify ideal educational objectives at a detailed level (Anderson, Krathwohl and Bloom; Bloom) . More specifically, the two-dimensional table (hereafter referred to as the Taxonomy Table) described by Krathwohl was used to address the Cognitive Processing hierarchy within each of the knowledge domains; the Metacognitive knowledge domain was omitted as this dimension was not specifically addressed in the course and might be better addressed through avenues other than the screencast tutorials, e.g., open-mic sessions or assignments. Then, objectives for which there were inadequate learning objects in the online tutorials were identified. Hereafter, the gaps between ideal and actual teaching objects are referred to as the "latent curriculum", to put a name to the hidden aspects of the curriculum. Finally, the latent curriculum was mapped to common stumbling blocks encountered by the students to determine if there was a relationship between them.
Results

Identification of "Ideal" Learning Objectives
This section is broken down by knowledge domain. Within each knowledge domain the objectives for all appropriate levels of the revised taxonomy are analyzed and described (see Table 2 ).
Procedural Knowledge
Procedural knowledge is "[h]ow to do something; methods of inquiry, and criteria for using skills, algorithms, techniques, and methods" . In the context of building a search strategy within Medline, procedural knowledge refers to the navigational aspect of the search process, from entering a search term in the search box to the point of having a results set. It is important that students understand that searching is an iterative process, especially for a systematic review. In Applying the procedures, students iterate through the steps until they reach an endpoint.
Factual Knowledge
Factual knowledge is defined as the "basic elements that students must know to be acquainted with a discipline or solve problems in it" . In terms of developing a search strategy, students must know the definitions of the building blocks (i.e., controlled vocabulary, explode, focus, subheadings, Boolean operators, limits). Simply knowing the definitions falls into the most basic category of the Cognitive Process dimension, called Remember. To move up the hierarchy to Understand, students must grasp the meaning so as to interpret, compare, explain, etc. For instance, students should understand that a controlled vocabulary gathers together all articles on a given topic, that applying "focus" to a subject heading narrows the results to articles in which the subject heading is a central topic of the article, and that applying "limits" narrows the search to articles with specific characteristics (e.g., age group, publication year, publication type, language). To Apply that knowledge (i.e., execute or implement), students should be able to select appropriate subject headings, decide which terms should be "exploded" and/or "focused", decide if using subheadings is appropriate and possibly select an appropriate subheading, use Boolean operators to combine the terms appropriately, and select suitable limits.
Moving up one more level to the Analyze category of the Taxonomy Table requires "breaking material into its constituent parts and detecting how the parts relate to one another and to an overall structure or purpose" . At this stage, students should be able to identify additional subject headings by considering relationships among terms in the controlled vocabulary tree (e.g., synonyms and related terms), as well as differentiate between usage of keyword and controlled vocabulary terms. They should be able to organize subject heading and keyword terms according to the concepts in their research question and select appropriate Boolean operators to combine these terms based on their relationships. The next category in the hierarchy is Evaluate in which the critical features are checking and critiquing to make "judgments based on criteria and standards" . This suggests that the evaluation of search results for relevance, quality and quantity is a relatively advanced cognitive process. Moreover, it is a necessary foundation for the final category in the hierarchy, Create. By this point students should be prepared to create a comprehensive search strategy that brings together all the elements learned in the earlier stages in new combinations to optimize the sensitivity/specificity of the search.
Conceptual Knowledge.
Krathwohl (212-218) defines the Conceptual Knowledge category as the "interrelationships among the basic elements within a larger structure that enables them to function together." The following relationships must be understood to generate an effective search strategy: 1) research question-to-terminology, 2) the controlled vocabulary-to-keyword, and 3) the thesaurus-to-database relationship. To facilitate this understanding, one must have at least a rudimentary knowledge of the information architecture of bibliographic databases. At the Knowledge level, one should know that the concepts of a research question can be searched using various and multiple terms, the peculiarities of search engines (e.g., the Medline search engine is very literal), the purpose of the thesaurus and its relationship to the controlled vocabulary, and the nature of keywords (e.g., authors use a variety of terms and spellings of those terms for the same concept). At the Understand level, students should begin to understand the implications of the complex relationships among keywords, controlled vocabulary and the structures of the database architecture. For instance, in a database employing a hierarchical controlled vocabulary, such as Medline, in which indexers use the most specific subject heading that is appropriate, students must be careful to select a subject heading at the most suitable degree of specificity. Applying requires the ability to correctly use the advanced features of the information architecture to control the recall and precision of the search, which include: employing the thesaurus strategically to identify subject headings, related terms and synonyms; using truncation and wildcards to optimize a keyword search; and finding subject heading and keyword combinations that unearth the desired literature.
Decisions about individual components of the search strategy cannot be considered in isolation. Students should understand the inter-relationships of the components and how variations in their combinations affect search results. This is the Analyze level of Cognitive Processing, in which the subject matter is broken down into its constituent parts in order to gain an understanding of how the various parts relate to one another. At this stage, students should begin to analyze the relationships between subject headings in the controlled vocabulary tree. Moreover, they should be able to differentiate between the use of keywords and subject headings, and analyze the impact of how varying combinations of these terms affect search outcomes. In the Evaluate level, the objective is to be able to use knowledge of information architecture to troubleshoot problems with the search. More specifically, students should be able to evaluate whether their choices about applying "focus", "explode", and/or subheadings with regard to individual terms are overly constricting or too general in the context of the overall search strategy. Combinations of Boolean operators should also be evaluated for their impact on search outcomes. The goal is to get students to the point where they are able to exploit features of database information architecture to Create a search strategy that balances recall and precision. 
The Latent Curriculum
Comparison of the "ideal" objectives to the content of the online tutorials revealed some disparities between expected outcomes and the curriculum -the latent curriculum (italicized in Table 2 ). The screencast tutorials were labelled with a number in Table 1 . The number of each tutorial with content addressing an objective is provided in brackets beside the objective in Table 2 . For instance, the Remember/Factual objective that students know that controlled vocabulary is hierarchical was covered in tutorial 1.1.5.
Objectives for the simpler cognitive processes (Remember, Understand, Apply) were largely addressed in the screencast tutorials. Coverage of the more complex cognitive process (Analyze, Evaluate, Create) in the screencast tutorials was impoverished in both Factual and Conceptual domains. For instance, in the Conceptual knowledge domain the goal was for students to be able to analyze how the components of a search interact to affect search outcomes; however, there was no screencast tutorial with sufficient content to support this higher-level thinking objective and there was some indication that there were deficits in student understanding as a result.
Curriculum Challenges and Recommendations
Over the duration of the course the students' information literacy skills were observed as they moved from identifying a research question to finalizing a search strategy. This analysis was based on the evaluations of assignments in which students had to report their PICO (patient/population/problem, intervention, comparison, outcome), research question, search strategies for each database searched, consultations with the instructors (CB and SM),open-mic sessions and their final presentation. Students were generally very successful, but a review of their progress highlighted some challenges, particularly with regard to their understanding of the relationship between their topic and the various databases' information architecture. The paragraphs below highlight four stumbling blocks the students encountered when applying their understanding of database searching to the formation of a complex strategy. Although there is no proof of a direct link between the stumbling blocks and the latent curriculum, this examination is nevertheless a valuable exploratory exercise. Two problems surfaced: 1) some material was covered in the screencast tutorials, but evaluations suggest that the students had difficulty understanding it, and 2) some material was not covered at all (latent curriculum).
Preconceptions
How one verbally articulates a research question is quite different from how one submits a query to a database. Preconceptions from day-to-day experience in communicating with others and prior online searching experience can lead to expectations about how all databases function. In day-to-day conversation one can rely on the person being communicated with to interpret our message to some degree, e.g., mispronunciations, synonyms, words that may have dual spellings, and conceptual ideas that are not well articulated. While some databases do indeed have algorithms that offer some interpretation, e.g., Google and PubMed, others are very literal, e.g., Medline. Not all students have a good frame of reference for understanding how literal some databases can be. As a result, what appears to students to be erratic behavior on the part of a database may actually be a product of minor differences in their choice of spelling (e.g., labor vs. labour) or entry words (e.g., physiotherapy vs. physiotherapist). Along a similar vein, in an every-day conversation the more words used to express a concept the more likely it will be understood. Therefore there is a tendency for students to add excessive terms to their search strategy.
Overcoming these preconceptions can be very challenging (Bain 27-30). To stimulate their thinking, activities can be added to confront students with how their assumptions differ from the architecture of the database, and how those assumptions impact their choice of entry terms and ultimately their search results. Underlying this is the necessity that students Remember and Understand that search engines are literal. By drawing their attention to the database's architecture students can be provided with the tools to identify appropriate search terms, and to Analyze and Evaluate their search strategy as they construct it.
Selecting Terminology
At its essence, a search query is a concept-matching task. Ultimately, searchers have to match their mental model of their topic to the classification structure in the database, typically the controlled vocabulary. However, Charles Cole and his colleagues have shown that there can be a disconnect between a student's mental model of the topic and the way it is represented in the database (Cole et al. 2092 (Cole et al. -2104 , resulting in challenges in moving from a research question to selecting appropriate keywords and subject headings. Subject mapping can fail when students use colloquialisms or words that are not recognized by the database. Moreover, semantic issues can interfere with mapping. For example, a student may be interested in maintaining good health, but the research literature (and therefore the database) may be more oriented to preventing disease. A change in perspective like that requires a different choice of entry terms. While it is true that in some cases there may not be a controlled vocabulary term, e.g., concepts or words new to the literature, students can be too quick to default to the keyword search option instead of pursuing alternative entry terms. Students also struggle to make appropriate use of combinations of keywords and subject headings, which is so important for a comprehensive search required by a systematic review. Generating synonyms and related terms is particularly challenging if the searcher is unfamiliar with the topic. Limited background knowledge is known to make searching more difficult .
A series of exercises could be inserted at critical points in the videos to allow students to actively experience and evaluate keyword and controlled vocabulary searching, both in isolation and in combination. By providing opportunities to manipulate searches and observe the results, students will acquire enhanced critical thinking skills to employ keywords and controlled vocabulary in a flexible manner to achieve optimal search results. This meets the Apply and Evaluate objectives of the Factual and Conceptual domains.
Breakdown of Boolean Use
As the search strategies gained complexity or were translated from one database to the next, a breakdown in the correct use of Boolean operators was noted. It became evident that some students could only handle the Boolean operators at a relatively rudimentary level, suggesting that they may have only begun to Apply at a basic level. While instructor-student discussions during open-mic and consultation sessions were helpful, additional instruction needs to be embedded in the videos to help students reach the Apply and Analyze objectives in the Factual and Conceptual domains.
Troubleshooting Searches
The process of evaluating the effectiveness of a search and identifying problematic aspects of the strategy were incorporated into an assignment and in the open-mic and consultation sessions; however, the screencast tutorials did not directly address the Analyze, Evaluate or Create objectives in the Factual or Conceptual domains. It is not surprising therefore that the students experienced difficulty troubleshooting their searches. Content supporting Analyze, Evaluate and Create objectives in the Conceptual domain must be added. For instance, opportunities for interactivity and self-testing at each stage of the building blocks would allow students to examine the implications of each decision in isolation.
Conclusion
The process of unpacking instructor learning objectives using a tool such as Bloom's Taxonomy uncovered implicit instructor expectations (the latent curriculum) that were not made explicit in the content of the online tutorials. Analysis of the curriculum in the context of Bloom's Taxonomy revealed relatively good coverage of the less complex objectives (Remember, Understand and Apply) for all three cognitive domains. In contrast, there was insufficient direct instruction of the complex objectives in Analyze, Evaluate and Create in the Factual and Conceptual cognitive domains. Informal examination of publicly available materials from similar courses and tutorials suggests that our content was fairly typical.
Reece (p. 488) states "[a]lthough the objectives and the substance of information literacy instruction may be the same in-person and online, the pedagogical approach of successful CAI must be carefully designed to exploit the strengths and buttress the weaknesses that inhere in a Web-based environment." While instructors may have expectations regarding students' ability to analyze, evaluate and synthesize their knowledge in new ways, it can be challenging to support these high-level thinking processes in an online curriculum. Yet, it is this high-level knowledge and critical thinking that facilitates the transfer of knowledge . Without the ability to retain and transfer knowledge, the benefits of library instruction may fade before they become most critical. For instance, we know that information literacy skills of new health practitioners may not be retained or transferred particularly well (Cullen, . and recommend supporting critical thinking or higher-order thinking skills by using active learning strategies, an abstract conceptual framework, a challenging tone and encouraging opportunities to apply knowledge to new situations.
At a fundamental level, the issues lay in the students' (mis)understanding of the information architecture. Support for higher-level thinking skills was provided primarily via the synchronous sessions (open-mic, consultations). It may be that because higher-level thinking was not supported early on in the course, students expressed a desire for increased in-person interaction with the instructors. Student preference for face-to-face contact has been noted in the literature . In-person meetings and on-line open-mic Question & Answer sessions were added to the course to accommodate this need. The open-mic and consultation sessions proved to be valuable supplementation to the video content, and satisfied recommendation that students have access to a librarian. In addition, the open-mic and consultation sessions, in conjunction with assignments, supported higher-order thinking by providing opportunities for active learning and application of knowledge to new situations . Ideally, objectives for the tutorials would include mechanisms for encouraging higher-level thinking. Student preference for "learning then doing" suggests that strategies to promote higher-level thinking should be included in the screencast tutorials for each critical learning objective.
